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(54) METHOD FOR CLEANING AIR FOR AUTOMOBILE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently remove CO in 
the air. 

SOLUTION: An adsorbent 31 is used which carries a CO 
oxidation catalyst and a photocatalyst. A microwave is 
emitted to the CO oxidation catalyst carried by the 
absorbent 31 by a magnetron 50 to oxidize the CO. At 
the same time, a non-electrode discharge lamp is 
illuminated by the microwave and an ultraviolet mean is 
projected to the photocatalyst carried by the absorbent 
31 to oxidize the CO in the air with the photocatalyst. In 
addition, an air outside a vehicle is sent by a turbofan 42 
so that the air may be passed through the absorbent 31 
to remove the CO, and CO-free air is delivered into the 
vehicle. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air cleaning approach for automobiles characterized by introducing in an empty vehicle 
after irradiating microwave at the support which supported CO oxidation catalyst and oxidizing CO in 
this CO oxidation catalyst. 

[Claim 2] the support which made CO oxidation catalyst support, a microwave exposure means to 
irradiate microwave at said support, and an air feeding means to introduce into in the car since CO is 
oxidized in said CO oxidation catalyst which fed air to said support and was supported by this support --. 
since — the air cleaner for automobiles characterized by changing. 

[Claim 3] The 1st support which made CO oxidation catalyst support, and the 2nd support which made 
the photocatalyst support, While irradiating a beam of light to said photocatalyst supported by said 2nd 
support, irradiating microwave at the luminescence bulb which oxidizes CO in air with this 
photocatalyst, and said 1st support and oxidizing CO a microwave exposure means to irradiate 
microwave and to make it emit light on said luminescence bulb, and an air feeding means to introduce 
into in the car since air is fed, said 1st and 2nd support is passed and CO is oxidized with this CO 
oxidation catalyst and a photocatalyst — since ~ the air cleaner for automobiles characterized by 
changing. 

[Claim 4] Claim 2 or 3 air cleaners for automobiles which are characterized by said support consisting 
of an activated carbon fiber. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air cleaning approach for automobiles and 
equipment from which the carbon monoxide in the air sent into in the car is removed. 
[0002] 

[Description of the Prior Art] The air cleaning machine for automobiles circulates air in the car by the 
fan from the former, and, generally the electrostatic precipitation method which removes dirt with a 
filter is used. This adopts as a filter material the thing of the property which is easy to be electrified 
electrically, and is making foreign matters, such as dust, stick to it. Moreover, the ion type air cleaning 
machine which equipped with the corona discharge device the part which hits a filter is built into the 
Ayr control unit for mount. 

[0003] an ion type air cleaning machine — a pre-filter and Io — it is constituted by each unit of NAIZA 
and a collector. As for the polluted air sent out by the blower fan from the outside of a vehicle, or in the 
car, big dust is first removed by the pre-filter. and Io which performs high-pressure corona discharge — 
air is purified by carrying out the collection of the dust which the dust in air was electrified and was 
charged in NAIZA by the collector. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it had removal capacity in the air cleaning machine 
of a mounted formula mentioned above to particles which float in the smoke of a cigarette, or air, such 
as dust and soot, the harmful gas dischargee! from other cars, such as NOX and CO, was unremovable. 
For this reason, the air which includes roads with much traffic, such as a delay road, for the harmful gas 
outside a vehicle during transit was introduced into in the car as it was. 

[0005] For this reason, in case it runs the high delay road of NOX and CO concentration etc., it was 
made bashful circulation and permeation to in the car [ of harmful gas ] is prevented. However, even if it 
makes it bashful circulation, cutoff with the open air is not fully performed, but the open air is mixing 
from the various clearances between cars. Among these, the result observed per [ of CO under mind 
circulation / in the car ] invasion is explained with reference to drawing 9 . 

[0006] The measurement result of drawing 9 will entitle it "the automatic air pollution in the car under 
transit (the 1st news)" in -330 or ************ 29-1,325 1978, and expresses what was announced by 
the Tokyo metropolitan health lab Environmental Health Department environmental sanitation graduate 
course. This shows CO concentration of the exterior to the car set as bashful circulation in a Tokyo 
annular No. 7 line and Oumekaidou from February 21, Showa 53 to 24 days. 5 ppm which is the lower 
limit in which the effect on the body appears It exceeds, when 15 minutes pass, and it is 28 ppm of 
maximum at the time of 80-minute progress. It has reached. 33 ppm in this graph The value shows the 
maximum outside a vehicle at the time of running a Yokohama in the city and measuring CO 
concentration. In case it runs the area where CO concentration is high also from the above-mentioned 
measurement result, it is clear that invasion of CO cannot be prevented even if it makes it bashful 
circulation. 
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[0007] On the other hand, NOX And C02 which crew in the car breathed out when it was made bashful 
circulation, in order to stop the amount of invasion of CO in the car It is not discharged outside a vehicle 
but is C02. Concentration increases. On the other hand, the open air is introduced and it is C02. When 
stopping concentration, CO outside a vehicle will be introduced into in the car as it is. 
[0008] The place which it is made in order that this invention may solve the technical problem 
mentioned above, and is made into the purpose is to offer the air cleaning approach for automobiles and 
equipment from which CO in air can be removed efficiently. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, after irradiating 
microwave at the support which supported CO oxidation catalyst and oxidizing CO in this CO oxidation 
catalyst, by the air cleaning approach for automobiles of claim 1, it makes to introduce in an empty 
vehicle into a technical feature. 

[0010] moreover, the support which made CO oxidation catalyst support with the air cleaner for 
automobiles of claim 2 in order to attain the above-mentioned purpose, a microwave exposure means to 
irradiate microwave at said support, and an air feeding means to introduce into in the car since CO is 
oxidized in said CO oxidation catalyst which fed air to said support and was supported by this support — 
since — it makes to change into a technical feature. 

[001 1] In order to attain the above-mentioned purpose, in the air cleaner for automobiles of claim 3 The 
1st support which made CO oxidation catalyst support, and the 2nd support which made the 
photocatalyst support, While irradiating a beam of light to said photocatalyst supported by said 2nd 
support, irradiating microwave at the luminescence bulb which oxidizes CO in air with this 
photocatalyst, and said 1st support and oxidizing CO a microwave exposure means to irradiate 
microwave and to make it emit light on said luminescence bulb, and an air feeding means to introduce 
into in the car since air is fed, said 1st and 2nd support is passed and CO is oxidized with this CO 
oxidation catalyst and a photocatalyst — since -- it makes to change into a technical feature. 
[0012] In order to attain the above-mentioned purpose, in the air cleaner for automobiles of claim 4, it 
makes for said support to consist of an activated carbon fiber into a technical feature in claim 2 or 3. 
[0013] 

[Function] In invention of claim 1, in order to irradiate microwave at the support which made CO 
oxidation catalyst support and to oxidize CO in air according to this CO oxidation catalyst, it becomes 
possible to make CO in air remove efficiently using this CO oxidation catalyst. 
[0014] In invention of claim 2, since microwave is irradiated at the support which supported CO 
oxidation catalyst with the microwave exposure means, CO is oxidized and it introduces into in the car 
with an air feeding means, the air which removed CO can be adopted in the car. 

[0015] Furthermore, in invention of claim 3, microwave is irradiated at the 1st support which supported 
CO oxidation catalyst with the microwave exposure means, and CO is oxidized. In order to make a 
luminescence bulb emit light by the microwave from a microwave exposure means to coincidence, to 
irradiate a beam of light to the photocatalyst supported at the 2nd support and to oxidize CO in air with 
this photocatalyst, it becomes possible to make CO in air remove efficiently. Moreover, in order to make 
a luminescence bulb turn on with the microwave exposure means- for heating the 1st support in this 
invention, wiring for luminescence bulbs etc. is unnecessary. 

[0016] Since support consists of an activated carbon fiber, the pressure loss at the time of ventilation can 
be lessened by forming in the shape of a sheet, and the oxidation rate of CO can be raised in invention of 
claim 4. Moreover, a lot of CO oxidation catalysts and photocatalysts can be supported with the 
activated carbon fiber of a small capacity. 
[0017] 

[Embodiment of the Invention] Hereafter, the embodiment which materialized this invention is 
explained with reference to drawing. Drawing 1 shows the configuration of the air cleaner 10 for 
automobiles which takes like the 1st operative condition as for this invention. The damper 21 which 
switches the open air inlet pipe 14 for adopting air from the outside of the bashful inlet pipe 12 for the 
air cleaner 10 for automobiles adopting the air of the vehicle interior of a room, and a vehicle, DC motor 
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40 which drives the turbo fan 42 and this turbo fan 42 for feeding air, The motor controller 44 which 
controls this DC motor 40, and the adsorbent 30 which purifies air, The antenna 52 which emits the 
microwave from a magnetron 50 to the shielding room 56 and the shielding room 56 for iiradiating 
microwave at this adsorbent 30, It consists of the oscillation controller 54 which controls this magnetron 
50, the temperature sensor 46 for measuring the skin temperature of an adsorbent 30, and the air blow- 
off pipe 16 which sends out the air which removed CO to an in-the-car side. The shielding room 56 is 
formed with the microwave seals 32A and 32B so that the microwave irradiated from the antenna 52 
may not be made to penetrate. 

[0018] This magnetron 50 is what diverted the thing for microwave ovens used as home cookware, and 
by switching the output of lOOw and 600w, it is constituted so that the temperature of the adsorption 
filter 30 can be adjusted. 

[0019] Here, the configuration of an adsorbent 30 is explained with reference to drawing 2 (A), the 
adsorbent 30 shown in drawing 2 (A) - CO — C02 Pd catalyst for oxidizing — NOX etc. — the activated 
carbon fiber 34 for adsorbing an odor component is made to support, and it changes. Every direction is 
200x200mm, and, as for this activated carbon fiber 34, height is folded up by 50mm in the shape of a 
pleat. That is, by folding up an activated carbon fiber with a big area (0.8m2), the transit rate of air is 
lowered and pressure loss is reduced. 

[0020] The fine guard (trademark) who uses as a raw material the acrylic fiber which Toho Rayon Co., 
Ltd. offers as this activated carbon fiber 34, for example can be used. As this fine guard, specific surface 
area of 500- 1200m 2 / g, The average pore diameter of 20-40A, the fiber diameter of 7-15 micrometers, 
and the fiber tensile strength of 20-50kg/mm 2, What has the property of 2 - 10% of N content, 0.2-0.7m 
2 of outside-surface products / g, and 20 - 50% of benzene equilibrium adsorption is offered, and this 
invention person folds FE-200 (eyes 100 g/m2) which made this fine guard the shape of felt in the shape 
of a pleat, and uses it. This activated carbon fiber 34 is NOX. It adsorbs and also the smell of SOX and a 
cigarette etc. is adsorbed powerfully. 

[0021] Then, the piir.ro waY^ g^ig n a a pri 12R for forming the shielding room 56 are explained with 
reference to drawing 3 . Since the wavelength of the microwave used is 12cm, a 2 mmx2mm metal mesh 

is usedlor the microwave seals 32A and 32B so that this may be retlected. ~" " " 

[0022] CO by Pd catalyst at the time of irradiating microwave here to C02 the test result of the 
oxidation engine performance ~ drawing 5 — or drawing 7 reference is carried out and it explains. 
Drawing 5 shows the equipment for examining the oxidation engine performance of CO oxidation 
catalyst. In this trial, it examined by arranging in a microwave oven 90 U tube 82 which holds CO 
oxidation catalyst layer 94 (5ml) which made the alumina support Pd. A thermocouple 84 is arranged in 
this U tube 82, and it enables it to measure the temperature of this catalyst bed 94 with a thermometer 86 
to it. In this U tube 82, it constitutes so that the air which mixed CO through the pump 74 from the CO 
bomb 72 can be fed. A flowmeter 80 is arranged in the equipment last section, and it enables it to 
measure the flow rate of the air to this catalyst bed 94 in it. The CO measuring instrument 92 is 
connected to the entrance side and outlet side of this U tube 82 through Bulbs 92a and 92b, and it 
enables it to measure CO concentration in the air of the entrance side to this catalyst bed 94, and an 
outlet side to them. 

[0023] In addition, what is used as cookware of rated power 950W was diverted to the microwave oven 
90, and it experimented on it by choosing the change-over carbon button for raw defrosting (an 
equivalent for RF output 180W). In this case, the air containing 0.51. CO for /was introduced. Namely, it 
examined by setting the value of space- velocity SV[/hr] = flow rate [a liter/hr] / the amount of catalysts 
[a liter] as 6,000. 

[0024] The table of drawing 6 expresses the result of having performed the oxidation test of CO with the 
measuring device shown in drawing 5 , an axis of ordinate shows CO concentration [ppm], and the axis 
of abscissa shows elapsed time [a second], until 80 seconds pass since measurement initiation here — 
measured CO concentration in the entrance side to CO oxidation catalyst — 32 ppm it was . the place 
which switched Bulbs 92a and 92b and measured the concentration of the outlet side of CO oxidation 
catalyst when 80 seconds had passed since measurement initiation — 1 1.4 ppm it is — the elimination 
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factor of CO was 64.3%. At this time, a microwave oven 90 is not switched on and microwave is not 
irradiated. 

[0025] When 200 seconds passed, after having switched on the microwave oven 90, having begun to 
irradiate microwave and irradiating for 3 minutes, it stopped for 40 seconds in order to avoid heating of 
CO oxidation catalyst, and irradiated for 3 minutes further, this time — CO concentration — 3.1 ppm up 
to - it fell and the elimination factor eta rose even to 90.3%. namely, before a microwave exposure - 
CO concentration — 1 1.4 ppm up to --**** — CO oxidation catalyst which was not able to fall irradiates 
microwave — 3.1 ppm up to — it became clear that it might fall. 

[0026] Here, the result of having changed the amount of CO oxidation catalyst and the flow rate of air to 
introduce, and having performed same measurement is explained with reference to the graph of drawing 
2 using the testing device shown in drawing 5 . In drawing 7 , CO elimination factor [%] is taken along 
an axis of ordinate, space velocity SV [/hr] is taken along an axis of abscissa, and the result of having 
measured about 2.5ml CO oxidation catalyst and 1ml CO oxidation catalyst in addition to 5 above- 
mentionedml CO oxidation catalyst is plotted. Here, ** shows the elimination factor at the time of 
oxidizing CO to 5ml CO oxidation catalyst and 2.5ml CO oxidation catalyst, without irradiating 
microwave, and ** shows the elimination factor at the time of irradiating microwave at 5ml CO 
oxidation catalyst and 2.5ml CO oxidation catalyst, and oxidizing CO. Moreover, - expresses the 
elimination factor by 1ml CO oxidation catalyst, the bottom (high elimination factor) shows the time of 
a microwave exposure, and the bottom shows the time of microwave un-irradiating. 
[0027] The elimination factor was able to be improved to 60% by irradiating microwave to the 
elimination factor having been 30% by 2.5ml CO oxidation catalyst at the time of microwave un- 
irradiating at the time of space-velocity SV[/hr] =12000 as shown in drawing 7 . Moreover, the 
elimination factor was able to be improved to 85% by irradiating microwave to the elimination factor 
having been 55% by 5ml CO oxidation catalyst at the time of microwave un-irradiating. That is, 
although 5ml CO oxidation catalyst is needed at the time of these space-velocity SV[/hr] =12000 if 
microwave is not irradiated when it is going to attain 50% of elimination factors, a microwave exposure 
can attain the same elimination factor by 2.5ml half CO oxidation catalyst. 

[0028] That is, by stopping the amount of expensive Pd catalyst used, the manufacturing cost of the air 
cleaner for automobiles could be made cheap, and also by reducing the amount of Pd catalyst, resistance 
at the time of ventilation was made small, and it became clear for purification of the air of an initial 
complement to have been attained by small ventilation capacity. 

[0029] Then, actuation of the air cleaner 10 for automobiles which takes like the 1st operative condition 
as for this invention is explained with reference to the flow chart of drawing 4 . The control device 
which this air cleaner 10 for automobiles does not illustrate will judge whether bashful and the open air 
change-over switch which is not illustrated by an operator etc. are first set to the open air installation 
side, if a start switch (not shown) is turned on by the operator (S12 is Yes) (S14). When open air 
installation is set up, (SI 4 close the bashful inlet pipe 12 and make the open air introduce from the open 
air inlet pipe 14 with Yes) and a damper 21 here (S24). And DC motor 40 is rotated (S20) and feeding 
of air is started to an adsorbent 30 side. Next, a magnetron 50 is operated by the oscillation controller 
54, relatively, the adsorbent 30 in the shielding room 56 is irradiated, and strong microwave (600W) is 
heated until the temperature of the adsorbent 30 detected with the temperature sensor 46 judges whether 
it is below laying temperature (for example, 100-degreeC) and reaches laying temperature (S22 is Yes). 
This raises the activity of CO oxidation catalyst supported by this adsorbent, and after removing CO in 
the air adopted from the outside of a vehicle, it takes in in the car. 

[0030] If the skin temperature of an adsorbent 30 reaches laying temperature by the exposure of strong 
microwave here (S22 is No), by irradiating an adsorbent 30, shifting to step 26, and switching the output 
of a magnetron 50 to a low side (100W) by the oscillation controller 54, namely, switching the 
microwave of a low output and a high output relatively, the skin temperature of an adsorbent 30 is 
maintained at laying temperature, it will be efficient and CO will be oxidized. Moreover, this prevents 
hot air blowing off to in the car. 

[003 1] While raising the activity of CO oxidation catalyst by adjusting the microwave output to irradiate 
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and changing laying temperature, it can prevent adsorbing in moisture the activated carbon fiber 34 
which supports this CO oxidation catalyst, and odor components, such as NOX, can be made to adsorb 
at high effectiveness in this embodiment at this activated carbon fiber. 

[0032] On the other hand, when bashful installation is set up, (S14 close the open air inlet pipe 14, and 
make the air in bashful inlet-pipe 12 empty vehicle introduce with No) and a damper 21 in decision of 
step 14 of whether bashful and the open air change-over switch mentioned above are set to the open air 
installation side (SI 8). This removes CO in air in the car by processing of step 20 thru/or step 26 
mentioned above. 

[0033] Then, this invention sticks like the 2nd operative condition, and it explains with reference to 
drawing 8 and drawing 2 (B). In addition, about the same member as the 1st embodiment, while using 
the same reference mark, the explanation is omitted. As mentioned above with reference to drawing 2 
(A), the adsorbent 30 consisted of the 1st embodiment by making an activated carbon fiber 34 support 
CQ oxidatiofi catalyst on the other hand, the 2nd embodiment shows to drawing 2 (B) - as - an 
activated carbon fiber 34 - not only CO oxidation catalys t but Ti02 from - the photocatalyst which 
changes is made to have supported A photocatalyst cooperates with CO oxidation catalyst and is C02 
about CO. While oxidizing, oxidization and decomposition of odor components, such as ammonia and 
an aldehyde, which is the principal component of the smell of tobacco are performed. 
[0034] and - this - the 2nd operative condition, with the air cleaner [ like ] for automobiles, as shown in 
drawing 8 , the electrodeless discharge lamp 58 is arranged in the shielding room 56. This electrodeless 
discharge lamp 58 encloses in a bulb the mixed gas which consists of the halogenide or the xenon, and 
chlorine of a tungsten, changes, and it is constituted so that ultraviolet rays may be emitted by the 
microwave irradiated from the antenna 52. And at the shielding room 56, the microwave seals 32A and 
32B are arranged so that an electrodeless discharge lamp 58 may be made to emit ultraviolet rays 
efficiently, and a cavity resonator may be constituted. 

[0035] This photocatalyst is C02 about CO in CO oxidation catalyst. While oxidizing, NO is adsorbed, 
and they are O and H02. N02 which is made to react and which activated carbon is easy to adsorb It 
carries out and is made to stick to an activated carbon fiber 34. furthermore, NOX by which the 
photocatalyst was adsorbed by the activated carbon fiber 34 further - HN03 etc. - making the matter 
support a photocatalyst, in order to oxidize and decompose — NOX to an activated carbon fiber 34 An 
are recording rate can be stopped. In addition, a photocatalyst is NOX which actually exists within and 
without a car according to the synergism with CO oxidation catalyst. Since the various organic 
substance of an except is oxidized and disassembled, the rate which the organic substance concerned 
accumulates can be stopped, and also the organic substance by which the activated carbon fiber 34 was 
once adsorbed is also oxidized and disassembled, for example, finally even water, a carbon dioxide, and 
a nitric acid oxidize and decompose ammonia, an aldehyde, etc. which are the principal component of 
the smell of tobacco. 

[0036] In this 2nd embodiment, in order to turn on an electrodeless discharge lamp 58 using microwave, 
it has the description that it is not necessary to establish independently the power source for lamps which 
activates a photocatalyst. 

[0037] C02 which introduces the open air, removes CO and delivery and crew in the train breathe out in 
the car also when the automobile is running the area where the level of CO is high, since it can oxidize 
and CO under open air can be taken in in the car in the 1st and 2nd embodiment mentioned above since 
it can emit outside a vehicle — C02 in the car level — fall ****** — things are made. 
[0038] Moreover, in the 1st and 2nd embodiment, since CO can be removed, while it is efficient at a 
small amount of CO oxidation catalyst, and being able to lessen the amount of expensive CO oxidation 
catalyst used, by reducing the amount of CO oxidation catalyst, the resistance at the time of ventilation 
is reduced and the air of an initial complement can be purified by small ventilation capacity. Moreover, 
only the temperature of an adsorbent can be raised in the 1st and 2nd embodiment, without warming the 
air in the SKQUJTO room 56, in order to heat by microwave. For this reason, there is an advantage to 
which the temperature of the air which blows off into air blow-off pipe 16 empty vehicle does not 
become high. 
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[0039] In addition, at the 2nd embodiment, it is Ti02 as a photocatalyst. Although used, as long as it can 
oxidize CO, the various quality of the materials can be used. For example, it can constitute from at least 
one kind chosen from each oxide of Ti, Cu, Zn, La, Mo, V, Sr, Ba, Ce, Sn, Fe, W, Mg, or aluminum, 
and the group which consists of noble metals. Furthermore, although the, activa ted carbon fiber 34 was 
made to support Pd with the 1st and 2nd embodiment as a CO oxidation catalyst, as long as CO may be 
oxidized, it is also possible to use precio us metal catalysts, suc h as Pt/s) other than Pd anrijAii^ 
Furthermore, as for a photocatalyst and a precious metal catalyst, it is possible to also make letter 
activated carbon of grinding, a granular activated alumina, etc. instead of an activated carbon fiber 34 
support. That is, the ingredient which is microwave adsorbent, and does not denaturalize even if it 
absorbs microwave and temperature rises can be made to support. Moreover, although the activated 
carbon fiber 34 was folded up in the shape of a pleat and used in the embodiment mentioned above, in 
case the activated carbon fiber 34 of a large area is held in a container, how to fold versatility can be 
used. 

[0040] Moreover, although the adsorbent has been arranged in the 1st and 2nd embodiment mentioned 
above to both by the side of microwave seal 32B by the side of introduction of air the microwave seal 
32A side by the side of discharge of air, it is also possible to arrange an adsorbent only to one of these. 
Furthermore, although the activated carbon fiber 34 of one sheet was made to support CO oxidation 
catalyst and a photocatalyst, separate support can also be made to support CO oxidation catalyst and a 
photocatalyst with the 2nd embodiment. 




[Translation done ] 
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[ If 3 ] C OKKk*W*ffl»S 1 Wfiftfr 

miie^ la^tcv-f 7Q*«rawtur co^M?t 

•S> t *C , Biff e^%^ •?/U7'(c-7 -f ? ami mt 20 
«E»£ffi*l/aWE»K S«S2S##£iEfi$-ti\ ISC 

£*S«fc^*St*«2;Ui30eiWffl2»SM»iK. 
[0001] 

mmzmtz. 

[0002] 

lz£-)Zmft<?><Si%,£%mZlt. 7 <)\s9-tzS;->zm 

[ o o o 3 ] <f *>3«a«iMfc«Bi, . 

o4*1rA 1f-T2SW'«©*£»*3 ii\ AMI 
[0004] 50 
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2 

[ JHftW** Li^t-f&li!e]±^ L^SfS^ 
P5A>S>#£i}$;ft.&NOx, CO^tfO^^Sr^T-^ 
iitmfl^ALTV^. • 

[000 5] ZCOtitb^ NOx . COift&C0iiftvBlv»jS 

WfUknmitf+iHzftfrti-t. Wm<rM«QHmit' 
LTV \& . d^rt^ffligtf^c 00*1*^ 

[0006] 09coao^»»i, sojc&w*^ 9 - 

1. 325-330, 19 78^lCT, r^f^toggj 
*l*i2SSW9SM=-3t^ (JB1«) j kHU SOSSteW 

fc^gU^I.. £*Ui. BS^35 3^2^ 2 1 B*»<o 
2 4Bfc0»*tT. **aMK7-*BL fSffllCT, rt» 

v^S. A»^f^P* { ^h.-I.TRRfflT-3>&5ppiii Sri 5 
^J«»Lfcl*jS[T)tti, 8 0^mS^ffc:e7<«I<02 8pp 
m fcJtl/CH*. ^<7D^57tf<7>3 3ppm COjfiti. flfi& 

[0007] flfcfr. N Ox OcO*|*F\<7)<§Ai£ 

tcoi co 2 mmtmth. - 

[0008] ±i£L*llH£B?&-r£;tftt;: 

toe ozviwtjizmk u§h i««ffl2»«fMtfrfta^ 

[0009] 

m<t,zzcotmtLrfrL>fre>mMziB*.-rhc\kz 

[00 1 0] ±Jfc, ±aEOI«*itBW-4fc». ff^Jf 
2coei6»fflS^-fl;gST'Ji, cos-ftSl!^i&ffl»$ 

^D^B^^st^ mmt$mz£5.t:Ej&L. tzmw 
mzmftztitzmzc omamtzx c ozmtzitz 
frtymmzmA-tzm&sm^&t. fre,®.&ztz& 



(3 

3 

[0011] IMcOBmZM&t 4**6, tif*Ja3<Og 
l^aftttk. #fB!&fta&$i^S&2wai$ttk. ffl 

ten 2 coaj^^aftSf^Mestft^^ 

k, Bfriemiffl^^v^^D^S-.^ttLTCOSrK-ft 

ffcfcS-**-^ ?a*SHIt#»i:. 2£aftflB*LXBU§e 
SSI. *2a&*ftaift3-£* KCOKfUHKAlfttiH 

Rk. *&*4£kfca»W1»Rk-*-4. 
[0 0 12] ±E<0l«*aWW&fc». 8W5R4«)B 
iWCfflffi«*M3SllT1is 2 Xli 3 fcfcv >T . hu 

fea^a^tt^^*^^ £ t ztmttmmt -r 
4. 

[00 13] 

[ flsffl ] 1 OftBrtfi . C O Mfttttt* &ft $ * 
fcSfctMcv^niftftiRBtU ttCOBMb!«tfcJ:0 

T£m4>wCOft^6W:|&£$it4<r k*^g£k& 20 
4. 

[0014] mwLzexm&t* w&smmk 

tTC OBKtJ*K*ffl»L.fcffl**fcV'f *o»ftHMt 
£,Iia*-C#4. 

[0015] JEfc, I|*J»3<0»PrWi. "70DiS8S 
Sf#RfcTCOiWti«l*a»Lfc»l fflftffckr^-f ? 

!H»#B»»6<?)'7'f?a*fc:J:')«3f ^^SMKS 30 
5B««fcj:ij2E»+<oco^»{l:S-i4-*3trt. 

[0016] 19*334 «o»HX1i. a#fta&**£ttl*SSia 
«ftiJ>*< U C OOK-fbSS^±<f 4 ZttfT'Z 4 . 

[00 17] 

1 mmmzmz smmm&fsm&m 1 0 wans* * 

9Aft4?t<fc<^$«R$V£l 4 fctflOiii^t- 

2 1 1 , ffi^ftEiM-f 4ittf><0:?-:K:7 T>42t, |g 
*-*7t>^4 2*881^411^-* 4 0k. SMSS 50 
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4 

t-^4 0^Mffllt& : E-^3yhD-744t, 
SKSff ifcttOS" -A- Kg 5 6 k . S'-ZU b'^5 6 17 
2k. ITr^hcS'SOMMW-tJfcSayha-? 

5 4t, «R*iW 3 o (ommi&mz m%.-t 4 

ViM 6 k . CO5tHt*LJt2»t»rt08^iSas^4ffi 
iWC*fflU*16k*»fejftft. ^-/H^5 6(i. T>" 

t7'f^n»^3 2A s 3 2Bfc«k-3XHj£§*lX 
V>4. 

[00 18] g7^hny5 0li, ^6fflPaS*k 

t. 1 00wk600wk«)lftf)£{D | }a*.S£k£J: 
0 . </l>? 3 0 o&UttfttLftt J: 3 CAMS 

flX^4. 

[0019]:;t. ©fM3 0O«t:oUTi2 

< a > ft «h lxbww * .02 ( a ) izmi-mmm 3 

012. COftCCh ^i^fc*-4*:tf>C0Pdtt&ft. NO 

1 ^>«Sv«t»ft©«-r«>3tw<ojstt^*f8*s3 4 ^a 

l$$-£Tl£4. £<Z>«tt**«t3 4tt. 38S8i#2 0 0 
X 2 0 OramT', S$*<5 0 mmfcT 'J -ytffcjfi-^jlift 
Xl^4. ID*., Bffl^O^^SttjftKiiHI (0. 8 
m* ) ftflrOStfikX. £^<03I3&i£KftT«f. ffi* 
«*ft<E$SLX04. 

[0020] £a»{£KStttt3 4 k LX(i. 

3K»u-3 v-aaqtew-* r 9 y /HwtftjKBk-r* 7 

r-O-jfr-K (SHiSlg) ftffl^4.Tka*X'$4. 
7r^fy^-HtU, JtHPft5 0 0~l 2 0 0m! 
/g. ¥S=>SH?lIgS2 0~4 0A. I»ilftg7~l 5 At 
m. ffl&5\ li 888J&2 0 — 5 OKg/m* . N-£-*sg2~l 
0%. fl-3*Hfl{0. 2—0. 7 m* /g. O-t'WS 
®^2 0 — 5 t(7)#if«SnT*> 

ftFE-200 dttioog/m' ) ^ru-yttn 

e^'fflVTV^. ^C7)v£ttj^^t3 4{i. NOx ft 

«wrr*«. sox , mmom^mz&xiztmTh. 

[0021 ] ^-/UHS5 6ft»riW"4fca6 

^ojS^-;W3 2 A. 3 2 Btc-?^T03ft#»s 
LTflW-4. V-f ^Dift^-;P3 2A. 3 2BI1, ft 
ffl$il4v^^ng?<7)»^l 2cmT'*>-i.^«>. iixft 
RltL-#4 J: 3(c2Dmx2iiiiiKO^M^ «y^jtftfflt^Tvt 
4. 

[0022] CICLT-, v>f ^D|fttfflBtLfcB5<0Pd« 
JMCfciCOaWaCOt ^RftttSBtf)KIIWi*teoi » 

tafc-cii. Pdftr/us-Mzai#s-e-3t:cosHtffl!fiE)a 

94 (5ml) ftlR^-T4 U^<g=8 2iJgfl/^'9 0fc 



(4) 

5 

&X'£hi;?l,ZLX^Z>. KU=n=8 2 Cii, COX> 
^ 7 2 *vr 7 4 £ tf- L T C O £ jg A Ui£m £ E 

so^risisL, f&a&Ji 9 4 ^a-swa-** wre * 

[0 0 2 3] Sfuyy'9 0l:(t 5£*gffi:*>9 5 10 

m<DW&x* y ( mmmttij) 1 8 o w« m > s-ss? lt 

trffi«-HIALfc. HD*>. Sra^JSSV C/hiO = %S.M. 
C >J » h/k/hrD /m$M. C "J -y hflO 6.00 
OCI£;tLTfSSfc£fT-?*:. 

[ 0 0 2 4 ] H6 <7>m±, m 5 l^i-ffl^STC O<0 

ffimit®&#fffi cm fc^i/a**. zzx.Mfe 

BM&*»4>8 0»*«aW4*-C<OlBs COKflSBI'W) 20 
APIMTWiB5£L*:COiffl*(i3 2ppni X'h->tz. Wfc 
ffltfefr t>8 0&& UfcB* <iU7 9 2a, 92b 

o but c oBMk«^ajpfii«o»**s!i« L^t 
.r-*>, 1 1 . 4 P pm x-h*). cocom^mte4. 3% 

pdxxa^-r. -?4 mfozmMbx^*^. 

[00 25] 20 0^Sr$SSL*:B$j&T\ Wf-uyiS9 

iWLfc»fc, COK^t*BSE<0jig»SriBttSJt»fc4 0 
fMtofcU EC. 3#IHSH»Lfc. £<OBfc&-t\ COI 30 
J£<23. lppm itfiTU 1^^77*^*90. 3%{z^ 
T'±#L£. EP*>. v-f ^ajSt^tmrii, CO*&g£l 

1. 4p P m ZX'LMB.TX'ZKfritcCOM-ttjmtf. 
-?4 7vmmM~t2>Ztt,ZJ:',X3. lppm £TiKT 

[0 0 26] lit, 035(C^-tM©^M2rfflV^T. C 
SV C/hr) £$t9. ±ie5ml(OCOB!-fLfflBKl^H3, 40 

2. 5n\e)comikfmt. imicDcommmz^ 

J±. 5ml^CO^tJ!M3li:2. 5ml«OC OgHfcfli&Cv 
-(^□^ FHW«r C O K-f b $ f^^O^*^ 2: ^ 
L. W±. 5ml^COK-ftJ4«fc 2. 5 ml^C OK-ftJi 
JSEtc v 4 ? MM LT C O £SHfc§ ttf&CDmzm 

Nk£*fr*L. ±111 <*H*S*> ti^-f ^nami9tB» 

[00 27] 07 4>tC^$*tT^SJ:-3»C. SS&gS 50 
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V C/hrD =1 20 0 0^, 2. 5ml<?)C OiHfcJS4#E 

ttl/t. v^?o&£BBJrt-£ifcC.k9l$^S:6 0 
Xte|tO±-*-*ik««T*fc. 5ml<?0CO^bfi!y« 

%£T'i6]±-r bp^, i^sraassv 

C/hr] = 1 2 00 0ct)B^H, |S$5 0%JMU 
offl>fc, v-f ^njgSrBSSfL^r^t 5mltfOCOg!-ft; 

0,^2. 5ml<73COS!-ftJ!t!«X'afi£T'§&. 
[0 0 28] IP*), -gffi^rPdfii^figfflaSrW^&i 
fct\ Si6^ffl2^,mk^S^SitnxhS-«{ffit-r# 

/h$< l, 'j?%^mm®&X'>£&mcD&%cr>mti)*zim 

[ 0 0 2 9 ] -3l£igg£ , #-%BJtc9!F' 1 %HS»tlU=A& S 
iSIUfflffiSvffMbSliSl O<Di&f£tcotvc04<97a--^ 

*'M^tC«toT^^$iXl»t (S12*5Yes) , £ 

*«n«»A«fc:BteSiiT^4*»t!HBft-* ( s l 
4) . lit. ^jR»AjWft3tSfLTV^4i:*fcfi (S 
1 4*>'Ye s ) , 1 IZX. fifmXMl 2Sr 

mtxH&mmi 4*»^>MRt»A«** (S2 

4) . *LT. iSSl*-^4 0 5rlH]^$-ar (S20) , 
©Sffl3 0ffll'v^oJBM£l?35&-f-2>. <Kt2, ag-bV 

^4 6fcT«jais<xfcia«»i3 o^?fls*-K-tias (M 

itfl 0 0- C) JaT*»*WKU, SSfeS**-:**-** 
T(i (S2 2*'Ye s ) , > 5 4 tci >5 

-7^-No>-5 0$ri!)#$-(i-, «*tW(='*ir^'f ?oj£ 
( 6 0 OW) Sr, ^-/UK^5 6 F^OPR«'J3 0 tejfBft 

[0030] id-C, StlvT'f fvfacomttlzj: 0«R^ 

M3o oatssj^^^as^^-r * < s 2 2 *<n 

o) , Xx-yr26^tf U 

iOv^hoys Ocom73S-«V^ffl!| ( 1 0 OW) lz® 
aSrWOmi^^qg^JSOtt^f-fi,- fc-e, ig^ 

m 3 o oasassrig-jfjasts*. , ^*T : C O^K 

[003 1] 8gtH-«>-7^ J?a^Ul^ 

£8St*®«3 4 t=7k»*<©«Six-5 i i: fcfifrS\ IlEvStt^ 
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ZtWX'ZZ. 

[0032] AW. ±j£Ltzf*)& • *$ttHft*<f y^rtf 
All iz®g. $ fix v> h d^^T- y ri 4 tofiJBt t 
*JV>T. l*I^A* ? iS^$^T^i»i:^lC<i (S14* 5 
No). ^t-2 1tt, ^K5v'gl4lr^tT(*l 
^."R^l 2**&mp'3?)3E$5,£3JAS-tf:S ( S 1 8 ) . 
JlixtiO. ±aL^^.^ yr2 0^1g^X'y7 , 2 6<7) 

[O033]?ll^. #$£B#^2*JBB«fcOVvt 
08St/H2 (B) £«HUT»W*. »1* W 

& i: ftc-tflDKw* . * i JBtmrcut, m 2 

(A) £#HBUti*Lfc «fc ? fc, *Stt^^^i34tC 

$iirv^. .rftKttLT, ^2^m^T«. 02 

(B) tffiTi:, v5ffi3S^^«3 4^cos-ft®SI 

o^=&^-r, TiOi frt»i&&%S!m&imzitxb 

[0034] -tLTs ClcOSg 2HJte®«<7)gi!)^ffl^M 
WEHSrti, 08C^-tJ: is— /PKS5 6F*]fc 

^-b y ^at^a**^^* m^'^^jvrmzm a l 
mmzim?hii J >iznf$.isixz\.^. *lt. x- 

yH<S5 6T«, &!BBa&^vr5 8lC$&$sW£3§fl- 

?n&><- 3 2B5-KSUTO-I). 30 

[0 0 3 5] .TWftftfc&ii. CO^tM^t^tCOSr 
COi icmt-thbMz^ NO£i&SU <X HO2 i 

a*i3 4ic©^$-tirs. secc. Maumi. m&mmm® 

3tftl!«»±CO^ttta«fc<Offi«fPffitC«t l 3. SIR 

ttthm. <^mmmi3 4iz-ai&^tu-c^m^i: 

[0036] Z(K&2&StSSmX'\&. 14 7o&£ffi\,> 
T*im^^7vr5 8£j5*T-^&A:* , >. 3KM^Srv£te 

itz-tt h y yrm^M^mzmth^m*^^ t ^ a 
mitt-?*. 

[ 0 0 3 7 ] jt» L.fc» 1 , &2mms®xM. 

<7)C0 5rffi'fbbTm^lX'?Aix6Cli:* i T'^S^- 50 
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C O CT> is^Vff)^ >*fiK£ g W)M tf&ft LX^&mz 
t>. ^Sr^ALTCOSrK^LTmrt^JMO. 

[0038] mi. m2mtm®Tit. '>i«c 
u m2mmmx'it. m&zufumzxv'ijoti 

tUL'S 1 6 a-f^co^* i iS< Sr^S: 

[0039] ^ri>. »2HS6ffi«Tti. 3C«!JSEt LTT 
iO! SrfflV^*'. COSrS!^L^SRg0a^^«®5: 
fflV>-5.Ci:7!? i: T#-S>. m£tf. Ti, Cu, Zn, L 
a N Mo, V, Sr, Ba, Ce, Sn, Fe,W, M 

g. xijA i <o^m:m. mf. 

mmtti^K tt i^fr$.m&-rhzttfx'£&. 

mz. mi. m2mmmtx'comtfmt lx. 

2>C:tt>nrSgT*»-5. Sic, M3tt«aft^*^SMjBKi. 

iMLtzmmmx-it. <mmmmm3 

[0 04 0] ttz. ±J!Life»l. m2lD5fi^«T'{i. 
^coffdiffllwv-f ^ o^>— IV 3 2 AfflJi: ^.coE 0 
XtlM<r>U ?ui&^-^3 2 BJilt WM^tS^JS: 

mx-h h.mi,z.m2 mmmx-it. 1 ^m^i 
m3 4t,zcomi\3mtftfmtzmft2it*:tf, co 

[0M<OfS#^8tB3] 

[0 1 ] ^fttymm 1 SdftflS«K:flS« SSl^ffl^^-ft 

im2] ft&imw&<r>®wmx'*>'>x. d2 <a> <i 
^ i msmmizm&teimmimz , 02 ( b > ^ 2 

[03] t -74 -7 vteis-ivt <?)?Ammx- 
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[06 ] comamtvj ^DjfcKJ: OJSttfcLfc* 
[07] COWmmZU ?oj£t;:J: OSSttftLfcK 

[08] *%as«om2is5s^mcc«&aiiimffl^m?^fi: 
[09] co<mm&tmz&fiLtc.mz. awts* 

" [Hl> 
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